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ABSTRACT 
 
 
 
 
Extensive utilization of bisphenol A (BPA) in industrial production of polycarbonate 
plastics has led to frequent detection of BPA in water sources. It is a main concern among 
society as BPA is one of the endocrine disruption compounds that can cause hazard to 
human health even at extremely low concentration exposure. In view of this, 
polyethersulfone-silicon dioxide (PES-SiO2) hollow fiber ultrafiltration (UF) membrane was 
developed in this study and used as advanced water treatment process to tackle the problem 
of BPA. The membrane is composed of PES as main membrane forming material, 
dimethylacetamide as solvent and two additives i.e. SiO2 nanoparticles and 
polyvinylpyrrolidone. The SiO2 nanoparticles were initially modified using sodium dodecyl 
sulfate (SDS) prior to blending into PES dope solution at different loadings (0, 1, 2 and 4 
wt.%). The control PES and PES-SiO2 membranes were fabricated via dry-jet wet spinning 
process. The modified SiO2 nanoparticles and the membranes were characterized before the 
membrane performances were tested in filtration and batch adsorption study using water 
sample collected from a water treatment plant in Skudai, Johor. The transmission electron 
microscope results reveal that the surface modification of SiO2 nanoparticle using SDS was 
able to reduce agglomeration effect between the nanoparticles. The PES-SiO2 membranes 
improved mechanical, thermal, and hydrophilicity property compared to control PES 
membrane. The membranes also displayed higher water flux and BPA removal, owing to the 
presence of silanol and siloxane bonding groups which contribute to the BPA removal via 
adsorption mechanism. The blending of 2 wt.% SiO2 shows the highest membrane 
performances, recording 73.3 L/m2.h.bar water flux and 86% BPA removal. This membrane 
also shows 53 μg/g BPA adsorption capacity that is in accordance to the pseudo-second-
order kinetic model. Therefore, the membrane was selected for further studies under the 
effect of natural organic matter (NOM) and operating parameters towards removal of BPA. 
The presence of NOM exhibited negative impacts on the water flux and BPA removal due to 
membrane fouling and competition for adsorption site with BPA. The results for the effects 
of operating parameters demonstrated that promising BPA removal at 90-96% could be 
achieved. Furthermore, backwash cleaning of the membrane was able to recover more than 
80% of BPA removal after three consecutive cycles of filtration. The optimization process of 
developed model via historical data design of research surface methodology (RSM) on the 
other hand, had predicted the optimum conditions for BPA removal were at the pressure of 1 
bar, pH 7, 10 µg/L BPA concentration, and filtration time of 10 min that correspond to 
99.61% BPA removal. In conclusion, the developed PES-SiO2 hollow fiber UF membrane 
system was found to have high potential for BPA removal and application in water treatment 
process. 
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ABSTRAK 
 
 
 
 
Penggunaan meluas bisphenol A (BPA) dalam pengeluaran industri plastik 
polikarbonat telah membawa kepada kekerapan pengesanan BPA di dalam sumber air. Ini 
merupakan kebimbangan utama di kalangan masyarakat kerana BPA adalah salah satu 
sebatian gangguan endokrin yang boleh menyebabkan bahaya kepada kesihatan manusia 
walaupun dengan pendedahan kepekatan yang sangat rendah. Berikutan ini, membran 
turasan-ultra (UF) gentian berongga polietersulfon silikon dioksida (PES-SiO2) telah 
dihasilkan dalam kajian ini dan digunakan sebagai proses rawatan air lanjutan untuk 
menangani masalah BPA. Membran tersebut terdiri daripada PES sebagai bahan utama 
membentuk membran, pelarut dimetilacetamid  dan dua bahan tambahan iaitu nanopartikel 
SiO2 dan polivinilpirolidon. Nanopartikel SiO2 pada mulanya dimodifikasi menggunakan 
natrium dodesil sulfat (SDS), sebelum dicampurkan ke dalam larutan dop PES pada 
kandungan yang berbeza (0, 1, 2 dan 4 wt.%). Membran PES kawalan dan PES-SiO2 telah 
difabrikasi melalui proses putaran jet-kering basah. Nanopartikel SiO2 yang diubahsuai dan 
membran tersebut dipercirikan sebelum prestasi membran diuji dalam  kajian penapisan dan 
penjerapan berkumpulan menggunakan sampel air yang diambil daripada loji rawatan air di 
Skudai, Johor. Keputusan mikroskop pancaran elektron menunjukkan bahawa modifikasi 
permukaan nanopartikel SiO2 menggunakan SDS dapat mengurangkan kesan penggumpalan 
antara nanopartikel. Membrane PES-SiO2 tersebut mempunyai ciri-ciri mekanikal, terma, 
dan hidrofilik yang lebih baik daripada membran PES kawalan. Membran tersebut juga 
menunjukkan fluks air dan penyingkiran BPA lebih tinggi berbanding membran PES 
kawalan, oleh kerana kehadiran kumpulan ikatan silanol dan siloksan yang menyumbang 
kepada penyingkiran BPA melalui mekanisme penjerapan. Campuran 2 wt.% SiO2 
menunjukkan prestasi membran tertinggi, mencatatkan 73.3 L/m2.h.bar fluks air dan 86% 
penyingkiran BPA. Membran ini juga menunjukkan 53 μg/g kapasiti penjerapan BPA yang 
selaras dengan model kinetik pseudo-tertib kedua. Oleh itu, membran tersebut telah dipilih 
untuk kajian lanjut mengenai kesan bahan organik semula jadi (NOM) dan parameter operasi 
terhadap penyingkiran BPA. Kehadiran NOM menunjukkan kesan negatif kepada fluks air 
dan penyingkiran BPA kerana pengotoran membran dan persaingan untuk kawasan 
penjerapan dengan BPA. Keputusan bagi kesan parameter operasi menunjukkan bahawa 
penyingkiran BPA yang menjanjikan 90-96% boleh dicapai. Selanjutnya, pencucian 
basuhbalik membran mampu memulihkan lebih daripada 80% penyingkiran BPA selepas 
tiga kitaran penapisan berturut-turut. Proses optimisasi model yang dihasilkan melalui reka 
bentuk data sejarah kaedah permukaan penyelidikan (RSM) sebaliknya, telah meramalkan 
keadaan optimal bagi penyingkiran BPA pada tekanan 1 bar, pH 7, 10 μg/L kepekatan BPA, 
dan masa penapisan 10 min yang bersamaan dengan 99.61% penyingkiran BPA. Secara 
kesimpulan, membran UF gentian berongga PES-SiO2 yang dihasilkan didapati mempunyai 
potensi yang tinggi untuk penyingkiran BPA dan aplikasi dalam proses rawatan air. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Research background 
 
 
Water is one of the most crucial elements on the earth where over hundred-
thousand gallons of water are consumed by the general population across the world 
on a daily basis (Qu et al., 2013). Owing to the increasing world population, there is 
a strong growing demand for potable water (Zhao et al., 2013a; Chen et al., 2011). 
Nevertheless, there has been an issue on the safety of drinking water concerning the 
frequent detection of emerging pollutants that are characterized as bioactive and 
persistent chemicals originating from diverse sources (Benner et al., 2013).  
 
 
Bisphenol A (BPA) is one of the emerging pollutants derived from industrial 
products that can be found in water supplies at a trace level concentration (ng/L) 
(Santhi et al., 2012). Even though this compound is detected at a very low 
concentration in the environment, its continuous discharge into the water sources 
might lead to adverse effects on human health (Houtman, 2010). This is because 
BPA is an endocrine disruptor compound (EDC) that can interrupt the endocrine 
system by mimicking, blocking or disrupting functions of hormones in living 
organisms (Yuksel et al., 2013).  
 
 
The conventional water treatment plant (WTP) has been known to be 
effective in treating surface water by removing the majority of chemical and 
microbial contaminants. However, the WTP is not effective in removing EDCs as 
these compounds are not completely removed during the treatment processes 
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(Stackelberg et al., 2007; Sodre et al., 2010; Kleywegt et al., 2011; Chen et al., 
2013). Furthermore, the demand for better water quality has required BPA to be 
removed from water sources, even though it only exists at extremely low 
concentration level (Zhang et al., 2006).  
 
 
Currently, physical separation process of contaminants using membrane 
technology has been getting a lot of attention. UF membrane particularly has great 
potential in water treatment process owing to its low cost and efficient performance 
(Yang and  Chen, 2013). Among the most commonly used material for UF 
membrane is polyethersulfone (PES) (Huang et al., 2012a; Zeng et al., 2012; Shen et 
al., 2011; Sun et al., 2010; Xu and Qusay, 2004). The PES-based membrane has the 
advantages of high thermal resistance, wide range of pH tolerances (pH 4–10), good 
chlorine resistance, flexibility in membrane fabrication and high mechanical 
properties (Lalia et al., 2013). However, PES membrane is not without drawbacks. 
This membrane suffers from trade-off effect between membrane rejection and water 
flux performance (Zhu et al., 2014). In addition, the hydrophobic nature of PES 
membrane is prone to fouling problem that affects water flux production rate (Chen 
et al., 2011). Hence, the membrane surface is often modified in order to improve 
membrane performance in long run. 
 
 
The incorporation of nanoparticles into the polymeric matrices has become 
very popular in the field of membrane research where nanoparticles are added as 
inorganic additive to modify the properties of membrane. The nanoparticle of interest 
for this study is silicon dioxide (SiO2), because it is less toxic compared to other 
nanoparticles and suitable for drinking water application (Ng et al., 2013). This study 
is to develop PES-SiO2 hollow fiber UF membrane system as an advanced water 
treatment process for removing BPA. With the incorporation of additives in the 
polymeric matrices, the PES-SiO2 hollow fiber UF membrane has high potential to 
remove BPA without compromising water flux.  
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1.2       Problem statement 
 
 
BPA is an emerging pollutant that can be found in Malaysia river at trace 
concentration level. The production of BPA in the industrial sector has led to the 
transports of this compound to the river through wastewater discharge that eventually 
causes contamination in the water sources. The size of this compound that is 
characterized as micro-pollutant is not effectively removed by the conventional water 
treatment process. As a result, the production of potable water from treatment plant 
for human consumption has been contaminated with BPA. The exposure toward 
BPA is a major concern because of the health hazard effect of the compound that can 
interfere with endocrine system in the body.  
 
 
Today, with the increasing demand of industrial sector, the discharge and 
accumulation of BPA in the environment is expected to worsen the quality of water 
sources. In addition, there are no establishments of act or guidelines on BPA limits in 
the water, despite of its frequent detection. The unregulated discharge and 
contamination of BPA should be prevented from now as it can lead to devastating 
impact in the future. Other alternatives water treatment process that has been utilized 
to overcome the problem such as chemical and biological treatment is not a feasible 
solution for long-term, owing to the high energy consumption and production of by-
products. 
 
 
 Pertaining to the issues, researchers have studied the ability of physical 
process using commercial UF membrane to remove BPA. However, the properties 
and performance of commercial membrane depend predominantly on the fabrication 
process and membrane materials. Some commercial membranes are unable to attain 
high BPA removal due to the lack of interaction between the membrane surface and 
the targeted compound. Incorporation of additives in the polymeric matrix is one of 
the ways to improve the membrane performance. The modification process can 
create synergistic effects in the membrane, simultaneously improving mechanical 
strength, thermal and chemical resistance. Therefore, this research was conducted to 
explore the effectiveness of self-developed nanocomposite PES-SiO2 hollow fiber 
UF membranes as an advanced water treatment process to remove BPA.  
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1.3 Objectives of the study 
 
 
The aim of the research is to evaluate the performance of in-house made PES-
SiO2 hollow fiber UF membrane and its system for advanced water treatment process 
in removing BPA for clean water production. This can be achieved by the following 
specific objectives: 
 
i. To fabricate, characterize and evaluate the best performance of PES-SiO2 
hollow fiber UF membranes for water flux and BPA removal,  
ii. To determine the effects of operating conditions and backwash cleaning 
efficiency on the performance of developed membrane for BPA removal, and   
iii. To model and predict the best BPA removal conditions using response 
surface methodology (RSM). 
 
 
 
 
1.4 Scope of the study 
 
 
The scopes of this research are divided into three stages. The first stage is to 
develop and fabricate PES-SiO2 hollow fiber membrane by phase inversion method 
(dry/wet spinning technique). The dope solution of the membrane was prepared with 
formulated membrane materials which include a polymer, solvent, organic and 
inorganic additive. Different loading of inorganic additive (SiO2) was added into the 
dope solution in order to assess the best content toward membrane properties. The 
SiO2 nanoparticles were initially modified using sodium dodecyl sulfate (SDS) to 
reduce the agglomeration in PES matrices. The modification of SiO2 nanoparticles 
was studied using transmission electron microscopy (TEM), zeta potential, Fourier 
transform infrared spectroscopy (FTIR), particle size distribution analysis, and 
Brunauer-Emmett-Teller (BET) method. 
 
 
 
The second stage is to characterize and evaluate the membrane intrinsic 
properties and separation performances. The morphology of the membranes was 
characterized by scanning electron microscopy (SEM) while the surface 
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functionalization of SiO2 was examined by FTIR. The thermal analysis was 
conducted using thermogravimetric analyzer (TGA) and differential scanning 
calorimetry analyzer (DSC). The hydrophilicity of membranes was measured using 
contact angle system. The surface roughness and surface charge of the membranes 
were analyzed using atomic force microscopy (AFM) analysis and zeta potential 
analysis, respectively. The membranes were also characterized for its mechanical 
properties, molecular weight cut-off (MWCO), porosity, pore size, and viscosity. The 
membrane performances were evaluated in term of water flux, hydraulic resistance, 
and flux recovery rate. The effects of SiO2 loading on the membranes were studied 
for BPA removal performance via filtration and batch adsorption mode. The best 
performing PES-SiO2 membrane was then assessed for BPA removal in the condition 
with and without the presence of natural organic matter (NOM). 
 
 
The third stage is to investigate the effects of operating parameters including 
pressure, pH, BPA concentration and backwash cleaning on BPA removal and flux 
performance using the best performing PES-SiO2 membrane that was integrated into 
a lab scale UF membrane system. The concentration of BPA in the feed and 
permeate samples were analyzed using high-performance liquid chromatography 
(HPLC). The statistical technique of RSM was employed to model BPA removal and 
optimized the process. 
 
 
 
 
1.5       Significance of the study 
 
 
 The significance of this research to the field of environmental engineering 
and science is the new knowledge on the application of membrane technology for an 
advanced water treatment process in removing emerging pollutant using customized 
lab scale PES-SiO2 hollow fiber UF membrane system. Most of the current studies 
have explored the removal of BPA using commercial polymer-based membranes, but 
none has focused on the incorporation of SiO2 nanoparticles in polymer membrane 
for BPA removal. Hence, this study intend to establish new knowledge on the effects 
of additive concentration and operating conditions for the best BPA removal using 
the developed PES-SiO2 hollow fiber UF membrane.  
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Apart from that, the PES-SiO2 hollow fiber UF membrane system can 
improve the water quality in conventional water treatment process and prevent the 
contamination of BPA in drinking water sources as the composite membrane is able 
to remove BPA and produce high water flux. Therefore, the main health hazard of 
BPA carcinogenic effects from daily water consumption can be minimized. 
Furthermore, the design of the lab scale PES-SiO2 hollow fiber UF membrane system 
is important for a full-scale study in pilot plant process as the system can be proposed 
to the waterworks industry in Malaysia that seeks for a reliable water treatment 
process with low operating and maintenance cost.   
 
 
In general, this study provides a complete view on the possibility of the 
application of low-pressure membrane system as an advanced treatment in water 
treatment plant and suggests the reliable solutions to enhance the process and 
overcome any potential problems.  
 
 
 
 
1.6       Thesis outline 
 
 
The body of the thesis is divided into six main chapters. Chapter one presents 
brief description of the research background, including the objectives, the scope of 
research, and the significant of research. Chapter two provides the comprehensive 
literature review on the occurrences and effects of BPA, as well as the water 
treatment process available for BPA removal. The membrane materials, fabrication 
process and membrane application for BPA removal were also emphasized. Chapter 
three shows detailed description of the research methodology carried out in this 
study. This is followed by the results of membrane characterization and performance 
evaluation in Chapter four. In Chapter five, the performances of the membrane by 
filtration and batch mode, as well as the effects of operating parameters on BPA 
removal were discussed. The modeling of BPA removal using RSM was also 
included in the discussion. The last chapter of the thesis is Chapter six that gives the 
overall concluding remarks and suggestions for future research to further enhance the 
potential of membrane technology for BPA removal.  
 
  
 
 
 
REFERENCES 
 
 
 
 
Ahmad, A.L., Majid, M.A. and Ooi, B.S. (2011). Functionalized PSf/SiO2 
Nanocomposite Membrane for Oil-In-Water Emulsion Separation. 
Desalination. 268(1), 266–269.  
Ahmad, A.L., Abdulkarim, A.A., Ooi, B.S. and Ismail, S. (2013). Recent 
Development in Additives Modifications of Polyethersulfone Membrane for 
Flux Enhancement. Chemical Engineering Journal. 223, 246–267.  
Ahualli, S., Iglesias, G.R., Wachter, W., Dulle, M., Minami, D. and Glatter, O. 
(2011). Adsorption of Anionic and Cationic Surfactants on Anionic 
Colloids: Supercharging and Destabilization. Langmuir. 27(15), 9182–9192. 
Ali, A., Tadkaew, N., Mcdonald, J.A., Khan, S.J., Price, W.E. and Nghiem, L.D. 
(2010). Combining MBR and NF/RO Membrane Filtration for the Removal 
of Trace Organics in Indirect Potable Water Reuse Applications. Journal of 
Membrane Science. 365(1), 206–215.  
Alidina, M., Hoppe-Jones, C., Yoon, M., Hamadeh, A.F., Li, D. and Drewes, J.E. 
(2014). The Occurrence of Emerging Trace Organic Chemicals in 
Wastewater Effluents in Saudi Arabia. Science of the Total Environment. 
478, 152–62. 
Al Malek, S. A., Abu Seman, M.N., Johnson, D. and Hilal, N. (2012). Formation and 
Characterization of Polyethersulfone Membranes using Different 
Concentrations of Polyvinylpyrrolidone. Desalination. 288, 31–39.  
Alventosa-deLara, E., Barredo-Damas, S., Alcaina-Miranda, M.I. and Iborra-Clar, 
M.I. (2012). Ultrafiltration Technology with a Ceramic Membrane for 
Reactive Dye Removal: Optimization of Membrane Performance. Journal 
of Hazardous Materials. 209-210, 492–500.  
 
 
154 
 
Amirilargani, M., Saljoughi, E., Mohammadi, T. and Moghbeli, M.R. (2010a). 
Effects of Coagulation Bath Temperature and Polyvinylpyrrolidone Content 
on Flat Sheet Asymmetric Polyethersulfone Membranes. Polymer 
Engineering & Science. 50(5), 885–893. 
Amirilargani, M., Sadrzadeh, M. and Mohammadi, T. (2010b). Synthesis and 
Characterization of Polyethersulfone Membranes. Journal of Polymer 
Research. 17(3), 363–377. 
Amjadi, M., Rowshanzamir, S., Peighambardoust, S.J. and Sedghi, S. (2012). 
Preparation, Characterization and Cell Performance of Durable Nafion/SiO2 
Hybrid Membrane for High-Temperature Polymeric Fuel Cells. Journal of 
Power Sources. 210, 350–357.  
Ananth, A., Arthanareeswaran, G. and Wang, H. (2012). The Influence of 
Tetraethylorthosilicate and Polyethyleneimine on the Performance of 
Polyethersulfone Membranes. Desalination. 287, 61–70.  
Anderson, O.S., Nahar, M.S., Faulk, C., Jones, T.R., Liao, C., Kannan, K., 
Weinhouse, C., Rozek, L.S. and Dolinoy, D.C. (2012). Epigenetic 
Responses Following Maternal Dietary Exposure to Physiologically 
Relevant Levels of Bisphenol A. Environmental and Molecular 
Mutagenesis. 53(5), 334–342. 
Arnold, S.M., Clark, K.E., Staples, C.A., Klecka, G.M., Dimond, S.S., Caspers, N. 
and Hentges, S.G. (2012). Relevance of Drinking Water as a Source of 
Human Exposure to Bisphenol A. Journal of Exposure Science and 
Environmental Epidemiology. 23(2), 137–144.  
Arthanareeswaran, G., Sriyamunadevi, T. and Raajenthiren, M. (2008). Effect of 
Silica Particles on Cellulose Acetate Blend Ultrafiltration Membranes: Part 
I. Separation and Purification Technology. 64(1), 38–47. 
Azizian, S. (2004). Kinetic Models of Sorption: A Theoretical Analysis. Journal of 
Colloid and Interface Science. 276(1), 47–52. 
Bae, T.-H. and Tak, T.-M. (2005). Effect of TiO2 Nanoparticles on Fouling 
Mitigation of Ultrafiltration Membranes for Activated Sludge Filtration. 
Journal of Membrane Science. 249(10), 1–8. 
Baker, R.W. (2004). Membrane Technology and Applications. (2nd ed.) England: 
John Wiley & Sons. 
 
155 
 
Barrett, E.P., Joyner, L.G. and Halenda, P.P. (1951). The Determination of Pore 
Volume and Area Distributions in Porous Substances. I. Computations from 
Nitrogen Isotherms. Journal of the American Chemical Society. 73(1), 373–
380. 
Basile, T., Petrella, A., Petrella, M., Boghetich, G., Petruzzelli, V., Colasuonno, S. 
and Petruzzelli, D. (2011). Review of Endocrine-Disrupting-Compound 
Removal Technologies in Water and Wastewater Treatment Plants: An EU 
Perspective. Industrial & Engineering Chemistry Research. 50(14), 8389–
8401. 
Basri, H., Ismail,  A. F., Aziz, M., Nagai, K., Matsuura, T., Abdullah, M.S. and Ng, 
B.C. (2010). Silver-filled Polyethersulfone Membranes for Antibacterial 
Applications - Effect of PVP and TAP Addition on Silver Dispersion. 
Desalination. 261(3), 264–271. 
Basri, H., Ismail, A.F. and Aziz, M. (2011). Polyethersulfone (PES)–Silver 
Composite UF Membrane: Effect of Silver Loading and PVP Molecular 
Weight on Membrane Morphology and Antibacterial Activity. Desalination. 
273(1), 72–80.  
Bellona, C., Marts, M. and Drewes, J.E. (2010). The Effect of Organic Membrane 
Fouling on the Properties and Rejection Characteristics of Nanofiltration 
Membranes. Separation and Purification Technology. 74(1), 44–54.  
Ben-David, A., Bernstein, R., Oren, Y., Belfer, S., Dosoretz, C. and Freger, V. 
(2010). Facile Surface Modification of Nanofiltration Membranes to Target 
The Removal of Endocrine-Disrupting Compounds. Journal of Membrane 
Science. 357(1), 152–159.  
Benner, J., Helbling, D.E., Kohler, H.-P.E., Wittebol, J., Kaiser, E., Prasse, C., 
Ternes, T. A, Albers, C.N., Aamand, J., Horemans, B., Springael, D., 
Walravens, E. and Boon, N. (2013). Is Biological Treatment a Viable 
Alternative for Micropollutant Removal in Drinking Water Treatment 
Processes? Water research. 47(16), 5955–5976.  
Benotti, M.J., Trenholm, R.A., Vanderford, B.J., Holady, J.C., Stanford, B.D. and 
Snyder, S.A. (2009). Pharmaceuticals and Endocrine Disrupting 
Compounds in U.S. Drinking Water. Environmental Science & Technology. 
43(3), 597–603. 
156 
 
Berk, Z. (2009). Membrane processes. In Berk, Z. (Ed.) Food Process Engineering 
and Technology. (pp. 233–257). London, U.K: Academic press. 
Bezerra, M.A., Santelli, R.E., Oliveira, E.P., Villar, L.S. and Escaleira, L.A. (2008). 
Review: Response Surface Methodology (RSM) as a Tool for Optimization 
in Analytical Chemistry. Talanta. 76(5), 965–977. 
Bing-zhi, D., Lin, W. and Nai-yun, G. (2008). The Removal of Bisphenol A by 
Ultrafiltration. Desalination. 221(1-3), 312–317. 
Bing-zhi, D., Hua-qiang, C., Lin, W., Sheng-ji, X. and Nai-yun, G. (2010). The 
Removal of Bisphenol A by Hollow Fiber Microfiltration Membrane. 
Desalination. 250(2), 693–697. 
Bolong, N., Ismail, A.F., Salim, M.R., Rana, D. and Matsuura, T. (2009). 
Development and Characterization of Novel Charged Surface Modification 
Macromolecule to Polyethersulfone Hollow Fiber Membrane with 
Polyvinylpyrrolidone and Water. Journal of Membrane Science. 331(1), 40–
49. 
Bolong, N., Ismail, A.F., Salim, M.R., Rana, D., Matsuura, T. and Tabe-
Mohammadi, A. (2010). Negatively Charged Polyethersulfone Hollow Fiber 
Nanofiltration Membrane for the Removal of Bisphenol A from 
Wastewater. Separation and Purification Technology. 73(2), 92–99.  
Brausch, J.M. and Rand, G.M. (2011). A Review of Personal Care Products in the 
Aquatic Environment: Environmental Concentrations and Toxicity. 
Chemosphere. 82(11), 1518–1532.  
Brown, J.C. (2007). Biological Treatments of Drinking Water. In Bugliarello G. 
(Ed.) The Bridge. (pp. 30-36). Washington: National Academy of 
Engineering. 
Brunauer, S., Deming, L.S., Deming, W.E. and Teller, E. (1940). On a Theory of the 
van der Waals Adsorption of Gases. Journal of the American Chemical 
Society. 62(7), 1723–1732. 
Caliman, F.A. and Gavrilescu, M. (2009). Pharmaceuticals, Personal Care Products 
and Endocrine Disrupting Agents in the Environment – A Review. CLEAN-
Soil, Air, Water. 37(4-5), 277–303. 
Canedo, T.E.F., Alvarez, J.C.D. and Cisneros, B.J. (2013). The Occurrence and 
Distribution of a Group of Organic Micropollutants in Mexico City’s Water 
Sources. Science of the Total Environment. 454-455, 109–118.  
157 
 
Careghini, A., Mastorgio, A.F., Saponaro, S. and Sezenna, E. (2015). Bisphenol A, 
Nonylphenols, Benzophenones, and Benzotriazoles in Soils, Groundwater, 
Surface Water, Sediments, and Food: A Review. Environmental Science 
and Pollution Research. 22(8), 5711–5741. 
Chang, C.-Y., Chang, J.-S., Vigneswaran, S. and Kandasamy, J. (2008). 
Pharmaceutical Wastewater Treatment by Membrane Bioreactor Process – 
A Case Study in Southern Taiwan. Desalination. 234(1), 393–401.  
Chellam, S., Jacangelo, J.G., Bonacquisti, T.P. and Schauer, B.A. (1997). Effect of 
Pretreatment on Surface Water Nanofiltration. Journal - American Water 
Works Association. 89(10), 77–89.  
Chen, H.W., Liang, C.H., Wu, Z.M., Chang, E.E., Lin, T.F., Chiang, P.C. and Wang, 
G.S. (2013). Occurrence and Assessment of Treatment Efficiency of 
Nonylphenol, Octylphenol and Bisphenol-A in Drinking Water in Taiwan. 
Science of the Total Environment. 449, 20–28. 
Chen, J., Huang, X., and Lee, D. (2008). Bisphenol A Removal by a Membrane 
Bioreactor. Process Biochemistry. 43(4), 451–456. 
Chen, J.P., Mou, H., Wang, L.K., Matsuura, T. and Wei, Y. (2011). Membrane 
Separation: Basics and Applications. In Wang, L.K., Chen, J.P., Hung, Y.-
T., and Shammas N.K. (Ed.) Handbook of Environmental Engineering: 
Membrane and Desalination Technologies. (pp. 271-332). New York, 
U.S.A: Humana Press. 
Cheung, W.H., Szeto, Y.S. and Mckay, G. (2007). Intraparticle Diffusion Processes 
during Acid Dye Adsorption onto Chitosan. Bioresource Technology. 
98(15), 2897–2904. 
Choi, K.J., Kim, S.G., Kim, C.W. and Park, J.K. (2006). Removal Efficiencies of 
Endocrine Disrupting Chemicals by Coagulation/Flocculation, Ozonation, 
Powdered/Granular Activated Carbon Adsorption, and Chlorination. Korean 
Journal of Chemical Enineering. 23(3), 399–408. 
Chou, W.-L., Yu, D.-G. and Yang, M.-C. (2005). The Preparation and 
Characterization of Silver-Loading Cellulose Acetate Hollow Fiber 
Membrane for Water Treatment. Polymers for Advanced Technologies. 
16(8), 600–607. 
158 
 
Christian, P. (2009). Nanomaterials: Properties, Preparation and Applications. In 
Lead. J.R. and Smith E. (Ed.) Environmental and Human Health Impacts of 
Nanotechnology. (pp. 32-77). Chichester, U.K: John Wiley & Sons. 
Colin, A., Bach, C., Rosin, C., Munoz, J.-F. and Dauchy, X. (2014). Is Drinking 
Water a Major Route of Human Exposure to Alkylphenol and Bisphenol 
Contaminants in France? Archives of Environmental Contamination and 
Toxicology. 66(1), 86–99. 
Comerton, A.M., Andrews, R.C., Bagley, D.M. and Yang, P. (2007). Membrane 
Adsorption of Endocrine Disrupting Compounds and Pharmaceutically 
Active Compounds. Journal of Membrane Science. 303(1), 267–277. 
Cui, Z.F., Jiang, Y. and Field, R.W. (2010). Fundamentals of Pressure-Driven 
Membrane Separation Processes. In Cui, Z.F. and Muralidhara, H.S. (Ed.) 
Membrane Technology. (pp. 1-18). Oxford, U.K: Elsevier. 
Czub, P. (2011). Bisphenol-A. In T. Sabu and P.M. Visakh (Ed.) Handbook of 
Engineering and Speciality Thermoplastics: Polyethers and Polyesters (pp. 
221–270). Salem, Massachusetts: Scrivener Publishing LLC. 
Deblonde, T., Cossu-Leguille, C. and Hartemann, P. (2011). Emerging Pollutants in 
Wastewater: A Review of the Literature. International Journal of Hygiene 
and Environmental Health. 214(6), 442–448.  
Diemert, S., Wang, W., Andrews, R.C. and Li, X.-F. (2013). Removal of Halo-
Benzoquinone (Emerging Disinfection by-Product) Precursor Material from 
Three Surface Waters using Coagulation. Water Research. 47(5), 1773–
1782.  
Dobson, K.D., Roddick-lanzilotta, A.D. and Mcquillan, A.J. (2000). An In Situ 
Infrared Spectroscopic Investigation of Adsorption of Sodium 
Dodecylsulfate and of Cetyltrimethylammonium Bromide Surfactants to 
TiO2, ZrO2, Al2O3, and Ta2O5 Particle Films from Aqueous Solutions. 
Vibrational Spectroscopy. 24(2), 287–295. 
Dogan, A.U., Dogan, M., Onal, M., Sarikaya, Y., Aburub, A. and Wurster, D.E. 
(2006). Baseline Studies of the Clay Minerals Society Source Clays: 
Specific Surface Area by the Brunauer Emmett Teller (BET) Method. Clays 
and Clay Minerals. 54(1), 62–66. 
 
159 
 
Dupuis, A., Migeot, V., Cariot, A., Albouy-Llaty, M., Legube, B. and Rabouan, S. 
(2012). Quantification of Bisphenol A, 353-Nonylphenol and Their 
Chlorinated Derivatives in Drinking Water Treatment Plants. Environmental 
Science and Pollution Research. 19(9), 4193–4205. 
Dutia, P. (2012). Polycarbonate resins: A techno-commercial profile. Chemical 
Weekly. 188-193. 
Erler, C. and Novak, J. (2010). Bisphenol A Exposure : Human Risk and Health 
Policy. Journal of Pediatric Nursing. 25(5), 400–407.  
Escalona, I., de Grooth, J., Font, J., and Nijmeijer, K. (2014). Removal of BPA by 
Enzyme Polymerization using NF Membranes. Journal of Membrane 
Science, 468, 192–201.  
Falconer, I.R., Chapman, H.F., Moore, M.R. and Ranmuthugala, G. (2006). 
Endocrine-Disrupting Compounds : A Review of Their Challenge to 
Sustainable and Safe Water Supply and Water Reuse. Environmental 
Toxicology. 21(2), 181–191. 
Fan, Z., Hu, J., An, W. and Yang, M. (2013). Detection and Occurrence of 
Chlorinated Byproducts of Bisphenol A, Nonylphenol, and Estrogens in 
Drinking Water of China: Comparison to the Parent Compounds. 
Environmental Science & Technology. 47(19), 10841−10850. 
Fane, A.G.T., Wang, R. and Jia, Y. (2011). Membrane Technology: Past, Present 
and Future. In Wang, L.K., Chen, J.P., Hung, Y.-T. and Shammas N.K. 
(Ed.) Handbook of Environmental Engineering: Membrane and 
Desalination Technologies. (pp. 1-45). New York, U.S.A: Humana Press. 
Frederic, T., Laurence, L., Amiel, C. and Sylvie, B. (1999). Adsorption of 
Polysiloxanes Bearing Anchoring Phenol Groups onto Silica Particles. 
Langmuir. 15(20), 7080–7083. 
Frederix, P.L.T.M., Bosshart, P.D. and Engel, A. (2009). Atomic Force Microscopy 
of Biological Membranes. Biophysical Journal. 96(2), 329–338.  
Frye, C.A., Bo, E., Calamandrei, G., Calzà, L., Dessì-Fulgheri, F., Fernández, M., 
Fusani, L., Kah, O., Kajta, M., Le Page, Y., Patisaul, H.B., Venerosi, A., 
Wojtowicz, A.K., and Panzica, G.C. (2012). Endocrine Disrupters: A 
Review of Some Sources, Effects, and Mechanisms of Actions on 
Behaviour and Neuroendocrine Systems. Journal of Neuroendocrinology. 
24(1), 144–159. 
160 
 
Fu, P. and Kawamura, K. (2010). Ubiquity of Bisphenol A in the Atmosphere. 
Environmental Pollution. 158(10), 3138–3143.  
Fulazzaky, M.A., Seong, T.W. and Masirin, M.I.M. (2009). Assessment of Water 
Quality Status for the Selangor River in Malaysia. Water, Air, and Soil 
Pollution. 205(1-4), 63–77. 
Gagliardo, P., Adham, S., Trussell, R. and Olivieri, A. (1998). Water Repurification 
via Reverse Osmosis. Desalination. 117(1), 73–78. 
Garoma, T. and Matsumoto, S. (2009). Ozonation of Aqueous Solution Containing 
Bisphenol A: Effect of Operational Parameters. Journal of Hazardous 
Materials. 167(1), 1185–1191. 
Geise, G.M., Lee, H., Miller, D.J., Freeman, B.D., Mcgrath, J.E. and Paul, D.R. 
(2010). Water Purification by Membranes: The Role of Polymer Science. 
Journal of Polymer Science: Part B: Polymer Physics. 48(15), 1685–1718. 
Goh, P.S., Ng, B.C., Lau, W.J. and Ismail, A.F. (2014). Inorganic Nanomaterials in 
Polymeric Ultrafiltration Membranes for Water Treatment. Separation and 
Purification Reviews. 44(3), 216–249. 
Goncalves, C.R., Cunha, R.W., Barros, D.M. and Martinez, P.E. (2010). Effects of 
Prenatal and Postnatal Exposure to a Low Dose of Bisphenol A on Behavior 
and Memory in Rats. Environmental Toxicology and Pharmacology. 30(2), 
195–201. 
Gou, Y.-Y., Lin, S., Que, D.E., Tayo, L.L., Lin, D.-Y., Chen, K.-C., Chen, F.-A., 
Chiang, P.-C., Wang, G.-S., Hsu, Y.-C., Chuang, K.P., Chuang, C.-Y., 
Tsou, T.-C. and Chao, H.-R. (2016). Estrogenic Effects in the Influents and 
Effluents of the Drinking Water Treatment Plants. Environmental Science 
and Pollution Research. 23(9), 8518-8528. 
Gowri, V.S., Almeida, L., Amorim, T., Carneiro, N., Souto, A.P. and Esteves, M.F. 
(2011). Novel Copolymer for SiO2 Nanoparticles Dispersion. Journal of 
Applied Polymer Science. 124(2), 1553–1561. 
Guillen, G.R., Pan, Y., Li, M. and Hoek, E.M. V. (2011). Preparation and 
Characterization of Membranes Formed by Nonsolvent Induced Phase 
Separation: A Review. Industrial & Engineering Chemistry Research. 
50(7), 3798–3817. 
 
161 
 
Gupta, V.K., Carrott, P.J.M., Ribeiro Carrott, M.M.L. and Suhas. (2009). Low-Cost 
Adsorbents: Growing Approach to Wastewater Treatment - A Review. 
Critical Reviews in Environmental Science and Technology. 39(10), 783–
842. 
Han, J., Meng, S., Dong, Y., Hu, J. and Gao, W. (2013). Capturing Hormones and 
Bisphenol A from Water via Sustained Hydrogen Bond Driven Sorption in 
Polyamide Microfiltration Membranes. Water research. 47(1), 197–208.  
Hassan, Z.K., Elobeid, M.A., Virk, P., Omer, S.A., ElAmin, M., Daghestani, M.H. 
and AlOlayan, E.M. (2012). Bisphenol A Induces Hepatotoxicity through 
Oxidative Stress in Rat Model. Oxidative Medicine and Cellular Longevity. 
2012, 1–6. 
Heo, J., Flora, J.R.V., Her, N., Park, Y.-G., Cho, J., Son, A. and Yoon, Y. (2012). 
Removal of bisphenol A and 17β-estradiol in Single Walled Carbon 
Nanotubes–Ultrafiltration (SWNTs–UF) Membrane Systems. Separation 
and Purification Technology. 90, 39–52.  
Ho, Y.-S. (2006). Review of Second-Order Models for Adsorption Systems. Journal 
of Hazardous Materials. 136(3), 681–689. 
Holler, F. and Callis, J.B. (1989). Conformation of the Hydrocarbon Chains of 
Sodium Dodecyl Sulfate Molecules in Micelles: An FTIR Study. Journal of 
Physical Chemistry. 93(5), 2053–2058. 
Hosseini, S., Li, Y., Chung, T. and Liu, Y. (2007). Enhanced Gas Separation 
Performance of Nanocomposite Membranes using MgO Nanoparticles. 
Journal of Membrane Science. 302(1), 207–217. 
Hou, J., Dong, G., Ye, Y. and Chen, V. (2014). Enzymatic Degradation of 
Bisphenol-A with Immobilized Laccase on TiO2 Sol–Gel Coated PVDF 
Membrane. Journal of Membrane Science. 469, 19–30.  
Houtman, C.J. (2010). Emerging Contaminants in Surface Waters and Their 
Relevance for The Production of Drinking Water in Europe. Journal of 
Integrative Environmental Sciences. 7(4), 271–295. 
Howe, K.J. and Clark, M.M. (2002). Fouling of Microfiltration and Ultrafiltration 
Membranes by Natural Waters. Environmental Science & Technology. 
36(16), 3571–3576. 
Hu, Z., Si, X., Zhang, Z. and Wen, X. (2014). Enhanced EDCs Removal by 
Membrane Fouling During the UF Process. Desalination. 336, 18–23.  
162 
 
Huang, J., Zhang, K., Wang, K., Xie, Z., Ladewig, B. and Wang, H. (2012a). 
Fabrication of Polyethersulfone-Mesoporous Silica Nanocomposite 
Ultrafiltration Membranes with Antifouling Properties. Journal of 
Membrane Science. 423-424, 362–370.  
Huang, Y.Q., Wong, C.K.C., Zheng, J.S., Bouwman, H., Barra, R., Wahlström, B., 
Neretin, L. and Wong, M.H. (2012b). Bisphenol A (BPA) in China: A 
Review of Sources, Environmental Levels, and Potential Human Health 
Impacts. Environment International. 42, 91–9.  
Huerta-Fontela, M., Galceran, M.T. and Ventura, F. (2011). Occurrence and 
Removal of Pharmaceuticals and Hormones through Drinking Water 
Treatment. Water Research. 45(3), 1432–1442.  
Idris, A., Mat Zain, N. and Noordin, M.Y. (2007). Synthesis, Characterization and 
Performance of Asymmetric Polyethersulfone (PES) Ultrafiltration 
Membranes with Polyethylene Glycol of Different Molecular Weights as 
Additives. Desalination. 207(1), 324–339. 
Igunnu, E.T. and Chen, G.Z. (2012). Produced Water Treatment Technologies. 
International Journal of Low-Carbon Technologies. cts049, 1-21. 
Irmak, S., Erbatur, O. and Akgerman, A. (2005). Degradation of 17beta-Estradiol 
and Bisphenol A in Aqueous Medium by using Ozone and Ozone/UV 
Techniques. Journal of Hazardous Materials. 126(1), 54–62. 
Ismail, A.F. and Hassan, A.R. (2007). Effect of Additive Contents on the 
Performances and Structural Properties of Asymmetric Polyethersulfone 
(PES) Nanofiltration Membranes. Separation and Purification Technology. 
55(1), 98–109. 
Jardim, W.F., Montagner, C.C., Pescara, I.C., Umbuzeiro, G.A., Di Dea Bergamasco, 
A.M., Eldridge, M.L. and Sodre, F.F. (2012). An Integrated Approach to 
Evaluate Emerging Contaminants in Drinking Water. Separation and 
Purification Technology. 84, 3–8.  
Jeirani, Z., Jan, B.M., Ali, B.S., Noor, I.M., See, C.H. and Saphanuchart, W. (2013). 
Prediction of the Optimum Aqueous Phase Composition of a Triglyceride 
Microemulsion using Response Surface Methodology. Journal of Industrial 
and Engineering Chemistry. 19(4), 1304–1309.  
163 
 
Jiang, J.-Q., Zhou, Z. and Sharma, V.K. (2013). Occurrence, Transportation, 
Monitoring and Treatment of Emerging Micro-Pollutants in Waste Water - 
A Review From Global Views. Microchemical Journal. 110, 292–300.  
Jin, L., Shi, W., Yu, S., Yi, X., Sun, N., Ma, C. and Liu, Y. (2012a). Preparation and 
Characterization of a Novel PA-SiO2 Nanofiltration Membrane for Raw 
Water Treatment. Desalination. 298, 34–41. 
Jin, L.M., Yu, S.L., Shi, W.X., Yi, X.S., Sun, N., Ge, Y.L. and Ma, C. (2012b). 
Synthesis of a Novel Composite Nanofiltration Membrane Incorporated 
SiO2 Nanoparticles for Oily Wastewater Desalination. Polymer. 53(23), 
5295–5303. 
Jin, X., Hu, J. and Ong, S.L. (2012c). Membrane Processes for Removal of Emerging 
Contaminants. In Zhang, T.C., Surampalli, R.Y., Vigneswaran, S., Tyagi, 
R.D., Ong, S.L., and Kao, C.M. (Ed.) Membrane Technology and 
Environmental Applications. (pp. 331-347). Reston, Virginia: American 
Society of Civil Engineers. 
Jones, B.A. and Watson, N. V. (2012). Perinatal BPA Exposure Demasculinizes 
Males in Measures of Affect but has No Effect on Water Maze Learning in 
Adulthood. Hormones and Behavior. 61(4), 605–610.  
Jong, J. De, Ankone, B., Lammertink, R.G.H. and Wessling, M. (2005). New 
Replication Technique for the Fabrication of Thin Polymeric Microfluidic 
Devices with Tunable Porosity. Lab Chip. 5(11), 1240–1247. 
Juang, R.-S., Chen, H.-L. and Chen, Y.-S. (2008). Membrane Fouling And 
Resistance Analysis in Dead-End Ultrafiltration of Bacillus Subtilis 
Fermentation Broths. Separation and Purification Technology. 63(3), 531–
538. 
Judd, S. (2011). Fundamentals. In Judd, S. and Judd, C. (Ed.) The MBR Book: 
Principles & Applications of MBRs in Water & Wastewater. (pp. 55-207). 
Oxford, U.K: Elsevier. 
Jurado, A., Vazquez-Sune, E., Carrera, J., Lopez de Alda, M., Pujades, E. and 
Barcelo, D. (2012). Emerging Organic Contaminants in Groundwater in 
Spain: A Review of Sources, Recent Occurrence and Fate in a European 
Context. Science of the Total Environment. 440, 82–94.  
Kaneko, K. (1994). Determination of Pore Size and Pore Size Distribution: 1. 
Adsorbents and Catalysts. Journal of Membrane Science. 96(1), 59–89. 
164 
 
Kango, S., Kalia, S., Celli, A., Njuguna, J., Habibi, Y. and Kumar, R. (2013). Surface 
Modification of Inorganic Nanoparticles for Development of Organic – 
Inorganic Nanocomposites - A review. Progress in Polymer Science. 38(8), 
1232–1261.  
Keri, R.A., Ho, S.-M., Hunt, P.A., Knudsen, K.E., Soto, A.M. and Prins, G.S. (2007). 
An Evaluation of Evidence for the Carcinogenic Activity of Bisphenol A. 
Reproductive Toxicology. 24(2), 240–252. 
Khayet, M. and Matsuura, T. (2011). Formation of Hollow Fibre MD Membranes. In 
Khayet, M. and Matsuura, T. (Ed.) Membrane Distillation: Principles and 
Applications. (pp. 59–87). Oxford, U.K: Elsevier. 
Khazaali, F., Kargari, A. and Rokhsaran, M. (2013). Application of Low-Pressure 
Reverse Osmosis for Effective Recovery of Bisphenol A from Aqueous 
Wastes. Desalination and Water Treatment. 52(40-42), 7543–7551. 
Khuri, I. and Mukhopadhyay, S. (2010). Response Surface Methodology. Wiley 
Interdisciplinary Reviews: Computational Statistics. 2(2), 128–149. 
Kim, J.-H., Park, P.-K., Lee, C.-H. and Kwon, H.-H. (2008). Surface Modification of 
Nanofiltration Membranes to Improve the Removal of Organic Micro-
Pollutants (EDCs and PhACs) in Drinking Water Treatment: Graft 
Polymerization and Cross-Linking Followed by Functional Group 
Substitution. Journal of Membrane Science. 321(2), 190–198. 
Kim, Y.-H., Lee, B., Choo, K.-H. and Choi, S.-J. (2011). Selective Adsorption of 
Bisphenol A by Organic–Inorganic Hybrid Mesoporous Silicas. 
Microporous and Mesoporous Materials. 138(1), 184–190.  
Kittur, F.S., Prashanth, K.V.H., Sankar, K. U. and Tharanathan, R.N. (2002). 
Characterization of Chitin, Chitosan and Their Carboxymethyl Derivatives 
by Differential Scanning Calorimetry. Carbohydrate Polymers. 49(2), 185–
193. 
Kleywegt, S., Pileggi, V., Yang, P., Hao, C., Zhao, X., Rocks, C., Thach, S., Cheung, 
P. and Whitehead, B. (2011). Pharmaceuticals, Hormones and Bisphenol A 
in Untreated Source and Finished Drinking Water in Ontario, Canada - 
Occurrence and Treatment Efficiency. Science of the Total Environment. 
409(8), 1481–1488.  
165 
 
Kumar, R. and Ismail, A.F. (2015). Fouling Control on Microfiltration/Ultrafiltration 
Membranes: Effects of Morphology, Hydrophilicity, and Charge. Journal of 
Applied Polymer Science. DOI: 10.1002/app.42042. 
Kummerer, K. (2011). Emerging Contaminants versus Micro-pollutants. CLEAN-
Soil, Air, Water. 39(10), 889–890. 
Kundakovic, M. and Champagne, F.A. (2011). Epigenetic Perspective on the 
Developmental Effects of Bisphenol A. Brain Behavior and Immunity. 
25(6), 1084–1093.  
Kuster, M., Alda, M.L. de, and Barcelo, D. (2006) Analysis of Pesticides in Water by 
Liquid Chromatography-Tandem Mass Spectrometric Techniques. Mass 
Spectrometry Reviews. 25(6), 900–916. 
Lalia, B.S., Kochkodan, V., Hashaikeh, R. and Hilal, N. (2013). A Review on 
Membrane Fabrication: Structure, Properties and Performance Relationship. 
Desalination. 326, 77–95.  
Landaburu-Aguirre, J., Pongracz, E., Peramaki, P. and Keiski, R.L. (2010). Micellar-
Enhanced Ultrafiltration for the Removal of Cadmium and Zinc: Use of 
Response Surface Methodology to Improve Understanding of Process 
Performance and Optimisation. Journal of Hazardous Materials. 180(1), 
524–534. 
Lee, C.-C., Jiang, L.-Y., Kuo, Y.-L., Hsieh, C.-Y., Chen, C.S. and Tien, C.-J. 
(2013a). The Potential Role of Water Quality Parameters on Occurrence of 
Nonylphenol and Bisphenol A and Identification of Their Discharge 
Sources in the River Ecosystems. Chemosphere. 91(7), 904–911.  
Lee, S.-J., Dilaver, M., Park, P.-K. and Kim, J.-H. (2013b). Comparative Analysis of 
Fouling Characteristics of Ceramic and Polymeric Microfiltration 
Membranes using Filtration Models. Journal of Membrane Science. 432, 
97–105.  
Leo, C.P., Cathie Lee, W.P., Ahmad, A. L. and Mohammad, A. W. (2012). 
Polysulfone Membranes Blended with ZnO Nanoparticles for Reducing 
Fouling by Oleic Acid. Separation and Purification Technology. 89, 51–56.  
Li, J., Xu, Z., Yang, H., Yu, L. and Liu, M. (2009). Effect of TiO2 Nanoparticles on 
the Surface Morphology and Performance of Microporous PES Membrane. 
Applied Surface Science. 255(9), 4725–4732. 
166 
 
Li, J., Zhang, Q., Zhang, Y., Wei, Q., Sun, S. and Zhao, C. (2012). Polyethersulfone 
Nanofibers for the Removal of Endocrine Disruptors. Desalination and 
Water Treatment. 29(1-3), 158–163. 
Li, L., Yin, Z., Li, F., Xiang, T., Chen, Y. and Zhao, C. (2010). Preparation and 
Characterization of Poly(Acrylonitrile-Acrylic Acid-N-Vinyl Pyrrolidinone) 
Terpolymer Blended Polyethersulfone Membranes. Journal of Membrane 
Science. 349(1), 56–64. 
Liang, S., Xiao, K., Mo, Y. and Huang, X. (2012). A Novel ZnO Nanoparticle 
Blended Polyvinylidene Fluoride Membrane for Anti-Irreversible Fouling. 
Journal of Membrane Science. 394-395, 184–192.  
Lin, J., Ye, W., Zhong, K., Shen, J., Jullok, N., Sotto, A. and Van der Bruggen, B. 
(2015). Enhancement of Polyethersulfone (PES) Membrane Doped by 
Monodisperse Stober Silica for Water Treatment. Chemical Engineering 
and Processing: Process Intensification. DOI:10.1016/j.cep.2015.03.011. 
Liu, Y. (2008). New Insights into Pseudo-Second-Order Kinetic Equation for 
Adsorption. Colloids and Surfaces A: Physicochemical and Engineering 
Aspects. 320(1), 275–278. 
Liu, G., Ma, J., Li, X. and Qin, Q. (2009). Adsorption of Bisphenol A from Aqueous 
Solution onto Activated Carbons with Different Modification Treatments. 
Journal of Hazardous Materials. 164(2), 1275–1280. 
Liu, J., Li, Y., Wang, X., Zhang, Q. and Yang, J. (2011). Preparation and Properties 
of Nano-Composite Films Based on Polyethersulfone and Surface-Modified 
SiO2. Journal of Macromolecular Science, Part B: Physics. 50(12), 2356–
2365. 
Lua, A.C. and Shen, Y. (2013). Preparation and Characterization of Polyimide-Silica 
Composite Membranes and Their Derived Carbon-Silica Composite 
Membranes for Gas Separation. Chemical Engineering Journal. 220, 441–
451. 
Ma, X., Lee, N.-H., Oh, H.-J., Kim, J.-W., Rhee, C.-K., Park, K.-S. and Kim, S.-J. 
(2010). Surface Modification and Characterization of Highly Dispersed 
Silica Nanoparticles by a Cationic Surfactant. Colloids and Surfaces A: 
Physicochemical and Engineering Aspects. 358(1), 172–176.  
167 
 
Maximous, N., Nakhla, G., Wan, W. and Wong, K. (2010). Performance of a Novel 
ZrO2/PES Membrane for Wastewater Filtration. Journal of Membrane 
Science. 352(1), 222–230.  
Michalowicz, J. (2014). Bisphenol A- Sources, Toxicity and Biotransformation. 
Environmental Toxicology and Pharmacology. 37(2), 738–758.  
Moon, M.K., Kim, M.J., Jung, I.K., Koo, Y. Do, Kim, S.H., Yoon, Y.C., Jang, H.C. 
and Park, Y.J. (2012). Bisphenol A Impairs Mitochondrial Function in the 
Liver at Doses below the No Observed Adverse Effect Level. Journal of 
Korean Medical Science. 27(6), 644–652. 
Muhamad, M.S., Salim, M.R., Lau, W.J., Hadibarata, T. and Yusop, Z. (2016). 
Removal of Bisphenol A by Adsorption Mechanism of PES-SiO2 
Composite Membranes. Environmental Technology. 37(15), 1959-1969. 
Murray, K.E., Thomas, S.M. and Bodour, A. A. (2010). Prioritizing Research for 
Trace Pollutants and Emerging Contaminants in the Freshwater 
Environment. Environmental Pollution. 158(12), 3462–3471.  
Nam, S., Jo, B., Yoon, Y. and Zoh, K. (2014). Occurrence and Removal of Selected 
Micropollutants in a Water Treatment Plant. Chemosphere. 95, 156–165.  
Neouze, M.-A. and Schubert, U. (2008). Review: Surface Modification and 
Functionalization of Metal and Metal Oxide Nanoparticles by Organic 
Ligands. Monatshefte für Chemie-Chemical Monthly, 139(3), 183–195. 
Ng, L.Y., Mohammad, A.W., Leo, C.P. and Hilal, N. (2013). Polymeric Membranes 
Incorporated with Metal/Metal Oxide Nanoparticles: A Comprehensive 
Review. Desalination. 308, 15–33.  
Nghiem, L.D., Vogel, D. and Khan, S. (2008). Characterising Humic Acid Fouling of 
Nanofiltration Membranes using Bisphenol A as a Molecular Indicator. 
Water Research. 42(15), 4049–4058. 
Nghiem, L.D., Tadkaew, N. and Sivakumar, M. (2009). Removal of Trace Organic 
Contaminants by Submerged Membrane Bioreactors. Desalination. 236(1), 
127–134.  
Nie, M., Yang, Y., Liu, M., Yan, C., Shi, H., Dong, W. and Zhou, J.L. (2014). 
Environmental Estrogens in a Drinking Water Reservoir Area in Shanghai: 
Occurrence, Colloidal Contribution and Risk Assessment. Science of the 
Total Environment. 487, 785–91.  
168 
 
Ozaki, H., Ikejima, N., Shimizu, Y., Fukami, K., Taniguchi, S., Takanami, R., Giri, 
R.R. and Matsui, S. (2008). Rejection of Pharmaceuticals and Personal Care 
Products (PPCPs) and Endocrine Disrupting Chemicals (EDCs) by Low 
Pressure Reverse Osmosis Membranes. Water Science and Technology. 
58(1), 73–81. 
Padhye, L.P., Yao, H., Kung’u, F.T. and Huang, C.-H. (2014). Year-Long Evaluation 
on the Occurrence and Fate of Pharmaceuticals, Personal Care Products, and 
Endocrine Disrupting Chemicals in an Urban Drinking Water Treatment 
Plant. Water Research. 51, 266–276.  
Pan, F., Jia, H., Cheng, Q. and Jiang, Z. (2010). Bio-Inspired Fabrication of 
Composite Membranes with Ultrathin Polymer–Silica Nanohybrid Skin 
Layer. Journal of Membrane Science. 362(1), 119–126.  
Pang, R., Li, X., Li, J., Lu, Z., Sun, X. and Wang, L. (2014). Preparation and 
Characterization of ZrO2/PES Hybrid Ultrafiltration Membrane with 
Uniform ZrO2 Nanoparticles. Desalination. 332(1), 60–66. 
Paria, S. and Khilar, K.C. (2004). A review on Experimental Studies of Surfactant 
Adsorption at the Hydrophilic Solid-Water Interface. Advances in Colloid 
and Interface Science. 110(3), 75–95. 
Peng, N., Widjojo, N., Sukitpaneenit, P., May, M., Lipscomb, G.G., Chung, T. and 
Lai, J. (2012). Evolution of Polymeric Hollow Fibers as Sustainable 
Technologies: Past, Present, and Future. Progress in Polymer Science. 
37(10), 1401–1424.  
Petrisor, I.G. (2004). Emerging Contaminants - The Growing Problem. 
Environmental Forensics. 5(4), 183–184. 
Petrovic, M., Radjenovic, J., Postigo, C., Kuster, M., Farre, M., Alda, M.L. de, and 
Barcelo, D. (2008). Emerging Contaminants in Waste Waters: Sources and 
Occurrence. In Barceló, D. and Petrovic, M. (Ed.) Emerging Contaminants 
from Industrial and Municipal Waste. (pp. 1–35). Berlin, Germany: 
Springer-Verlag Berlin Heidelberg. 
Qiu, L., Wang, X., Zhang, X., Zhang, Z., Gu, J., Liu, L., Wang, Y., Wang, X. and 
Wang, S.-L. (2013). Decreased Androgen Receptor Expression may 
Contribute to Spermatogenesis Failure in Rats Exposed to Low 
Concentration of Bisphenol A. Toxicology Letters. 219(2), 116–124.  
169 
 
Qu, X., Alvarez, P.J.J. and Li, Q. (2013). Applications of Nanotechnology in Water 
and Wastewater Treatment. Water Research. 47(12), 3931–3946.  
Ra, J.-S., Lee, S.-H., Lee, J., Kim, H.Y., Lim, B.J., Kim, S.H. and Kim, S.D. (2011). 
Occurrence of Estrogenic Chemicals in South Korean Surface Waters and 
Municipal Wastewaters. Journal of Environmental Monitoring. 13(1), 101–
109. 
Radjenovi, J., Matosic, M., Mijatovi, I., Petrovi, M. and Barcelo, D. (2008). 
Membrane Bioreactor (MBR) as an Advanced Wastewater Treatment 
Technology. In Barcelo, D. and Petrovic, M. (Ed.) Emerging Contaminants 
from Industrial and Municipal Waste. (pp 37-101). Berlin, Germany: 
Springer-Verlag Berlin Heidelberg. 
Rahimpour, A. and Madaeni, S.S. (2007). Polyethersulfone (PES)/Cellulose Acetate 
Phthalate (CAP) Blend Ultrafiltration Membranes: Preparation, 
Morphology, Performance and Antifouling Properties. Journal of 
Membrane Science. 305(1), 299–312. 
Rahimpour, A. and Madaeni, S.S. (2010). Improvement of Performance and Surface 
Properties of Nano-Porous Polyethersulfone (PES) Membrane using 
Hydrophilic Monomers as Additives in the Casting Solution. Journal of 
Membrane Science. 360(1), 371–379.  
Rahimpour, A., Jahanshahi, M., Khalili, S., Mollahosseini, A., Zirepour, A. and 
Rajaeian, B. (2012a). Novel Functionalized Carbon Nanotubes for 
Improving the Surface Properties and Performance of Polyethersulfone 
(PES) Membrane. Desalination. 286, 99–107.  
Rahimpour, A., Jahanshahi, M., Mollahosseini, A. and Rajaeian, B. (2012b). 
Structural and Performance Properties of UV-Assisted TiO2 Deposited 
Nano-Composite PVDF/SPES Membranes. Desalination. 285, 31–38.  
Rajasimman, M. and Sangeetha, R. (2009). Optimization of Process Parameters for 
the Extraction of Chromium (VI) by Emulsion Liquid Membrane using 
Response Surface Methodology. Journal of Hazardous Materials. 168(1), 
291–297. 
 
 
 
170 
 
Rana, D., Narbaitz, R.M., Garand-Sheridan, A.-M., Westgate, A., Matsuura, T., 
Tabe, S. and Jasim, S.Y. (2014). Development of Novel Charged Surface 
Modifying Macromolecule Blended PES Membranes to Remove EDCs and 
PPCPs From Drinking Water Sources. Journal of Materials Chemistry A. 
2(26), 10059–10072. 
Rasalingam, S., Peng, R. and Koodali, R.T. (2014). Review article: Removal of 
Hazardous Pollutants from Wastewaters : Applications of TiO2-SiO2 Mixed 
Oxide Materials. Journal of Nanomaterials. 2014, 10. 
Razi, F., Sawada, I., Ohmukai, Y., Maruyama, T. and Matsuyama, H. (2012). The 
Improvement of Antibiofouling Efficiency of Polyethersulfone Membrane 
by Functionalization with Zwitterionic Monomers. Journal of Membrane 
Science. 401-402, 292–299.  
Razmjou, A., Resosudarmo, A., Holmes, R.L., Li, H., Mansouri, J. and Chen, V. 
(2012). The Effect of Modified TiO2 Nanoparticles on the Polyethersulfone 
Ultrafiltration Hollow Fiber Membranes. Desalination. 287, 271–280. 
Ren, J. and Wang, R. (2011). Preparation of Polymeric Membranes. In Wang, L.K., 
Chen, J.P., Hung, Y.-T., and Shammas, N.K. (Ed.) Handbook of 
Environmental Engineering: Membrane and Desalination Technologies. 
(pp. 47–100). New York, U.S.A: Humana Press. 
Richardson, S.D. and Postigo, C. (2012). Drinking Water Disinfection By-Products. 
In Barcelo, D. (Ed.) The Handbook of Environmental Chemistry: Emerging 
Organic Contaminants and Human Health. (pp. 93-137). Berlin, Germany: 
Springer-Verlag Berlin Heidelberg. 
Richardson, S.D., Plewa, M.J., Wagner, E.D., Schoeny, R., and Demarini, D.M. 
(2007). Occurrence, Genotoxicity, and Carcinogenicity of Regulated and 
Emerging Disinfection By-Products in Drinking Water: A Review and 
Roadmap for Research. Mutation Research. 636(1), 178–242. 
Richter, C.A., Birnbaum, L.S., Farabollini, F., Newbold, R.R., Rubin, B.S., Talsness, 
C.E., Vandenbergh, J.G., Walser-Kuntz, D.R. and Frederick, S. (2007). In 
Vivo Effects of Bisphenol A in Laboratory Rodent Studies. Reproductive 
Toxicology. 24(2), 199–224. 
Rochester, J.R. (2013). Bisphenol A and Human Health: A review of the Literature. 
Reproductive Toxicology. 42, 132–155.  
171 
 
Rogers, J.A., Metz, L. and Yong, V.W. (2013). Review: Endocrine Disrupting 
Chemicals and Immune Responses: A Focus on Bisphenol-A and Its 
Potential Mechanisms. Molecular Immunology. 53(4), 421–430.  
Rosenfeld, P.E. and Feng, L.G.H. (2011). Emerging Contaminants. In Rosenfeld, 
P.E. and Feng, L.G.H. (Ed.) Risks of Hazardous Wastes. (pp. 215–222). 
Oxford, U.K: Elsevier. 
Rubin, B.S. (2011). Bisphenol A: An Endocrine Disruptor with Widespread 
Exposure and Multiple Effects. Journal of Steroid Biochemistry and 
Molecular Biology. 127(1), 27–34.  
Ruby Figueroa, R.A., Cassano, A. and Drioli, E. (2011). Ultrafiltration of Orange 
Press Liquor: Optimization for Permeate Flux and Fouling Index by 
Response Surface Methodology. Separation and Purification Technology. 
80(1), 1–10. 
Ruiz, F.N., Arevalo, A.A., Alvarez, J.C.D. and Cisneros, B.J. (2012). Operating 
Conditions and Membrane Selection for the Removal of Conventional and 
Emerging Pollutants from Spring Water using Nanofiltration Technology: 
The Tula Valley Case. Desalination and Water Treatment. 42(1-3), 117–
124. 
Rykowska, I., Nski, A.S. and Wasiak, W. (2004). Method Based on Solid Phase 
Extraction, LC and GC for Analysis of Bisphenol A in Drinking Water. 
Chemical Papers. 58(6), 382–385. 
Sadmani, A.H.M.A., Andrews, R.C. and Bagley, D.M. (2014). Nanofiltration of 
Pharmaceutically Active and Endocrine Disrupting Compounds as a 
Function of Compound Interactions with DOM Fractions and Cations in 
Natural Water. Separation and Purification Technology. 122, 462–471.  
Sadrzadeh, M. and Bhattacharjee, S. (2013). Rational Design of Phase Inversion 
Membranes by Tailoring Thermodynamics and Kinetics of Casting Solution 
using Polymer Additives. Journal of Membrane Science. 441, 31–44.  
Santhi, V.A., Sakai, N., Ahmad, E.D. and Mustafa, A.M. (2012). Occurrence of 
Bisphenol A in Surface Water, Drinking Water and Plasma from Malaysia 
with Exposure Assessment from Consumption of Drinking Water. Science 
of the Total Environment. 427-428, 332–338.  
172 
 
Santos, F.J., Parera, J. and Galceran, M.T. (2006). Analysis of Polychlorinated n-
alkanes in Environmental Samples. Analytical and Bioanalytical Chemistry. 
386(4), 837–857. 
Schafer, A.I., Nghiem, L.D. and Oschmann, N. (2006). Bisphenol A Retention in the 
Direct Ultrafiltration of Greywater. Journal of Membrane Science. 283(1), 
233–243. 
Schrotter, J. and Bozkaya-schrotter, B. (2010). Current and Emerging Membrane 
Processes for Water Treatment. In Peinemann, K.-V. and Nunes, S.P. (Ed.) 
Membrane Technology: Membranes for Water Treatment. (pp. 53–91). 
Weinheim, Germany: Wiley-VCH Verlag GmbH & Co. KGaA. 
Seyhi, B., Drogui, P., Buelna, G. and Francois Blais, J. (2012). Removal of 
Bisphenol-A From Spiked Synthetic Effluents Using an Immersed 
Membrane Activated Sludge Process. Separation and Purification 
Technology. 87, 101–109.  
Shammas, N.K. and Wang, L.K. (2005). Ozonation. In Wang, L.K., Huang, Y.-T. 
and Shammas, N.K. (Ed.) Handbook of Environmental Engineering: 
Physicochemical Treatment Processes. (pp. 315–357). New Jersey, U.S.A: 
Humana Press. 
Shao, J., Hou, J. and Song, H. (2011). Comparison of Humic Acid Rejection and 
Flux Decline during Filtration with Negatively Charged and Uncharged 
Ultrafiltration Membranes. Water Research. 45(2), 473–482.  
Shariatmadar, F.S. and Mohsen-Nia, M. (2012). PES/SiO2 Nanocomposite by In Situ 
Polymerization: Synthesis, Structure, Properties, and New Applications. 
Polymer Composites. 33(7), 1188–1196. 
Sharma, J., Mishra, I.M. and Kumar, V. (2015). Degradation and Mineralization of 
Bisphenol A (BPA) in Aqueous Solution using Advanced Oxidation 
Processes: UV/H2O2 and UV/S2O2 Oxidation Systems. Journal of 
Environmental Management. 156, 266–275.  
Shen, J., Ruan, H., Wu, L. and Gao, C. (2011). Preparation and Characterization of 
PES-SiO2 Organic-Inorganic Composite Ultrafiltration Membrane for Raw 
Water Pretreatment. Chemical Engineering Journal. 168(3), 1272–1278. 
 
 
173 
 
Shi, Q., Su, Y., Zhu, S., Li, C., Zhao, Y. and Jiang, Z. (2007). A Facile Method for 
Synthesis of Pegylated Polyethersulfone and Its Application in Fabrication 
of Antifouling Ultrafiltration Membrane. Journal of Membrane Science. 
303(1), 204–212. 
Shi, Q., Su, Y., Zhao, W., Li, C., Hu, Y., Jiang, Z. and Zhu, S. (2008). Zwitterionic 
Polyethersulfone Ultrafiltration Membrane with Superior Antifouling 
Property. Journal of Membrane Science. 319(1), 271–278. 
Sodre, F.F., Locatelli, M.A.F. and Jardim, W.F. (2010). Occurrence of Emerging 
Contaminants in Brazilian Drinking Waters: a Sewage-To-Tap Issue. Water, 
Air, and Soil Pollution. 206(1-4), 57–67. 
Soni, H. and Padmaja, P. (2014). Palm Shell Based Activated Carbon for Removal of 
Bisphenol A: an Equilibrium, Kinetic and Thermodynamic Study. Journal 
of Porous Materials. 21(3), 275–284. 
Stackelberg, P.E., Gibs, J., Furlong, E.T., Meyer, M.T., Zaugg, S.D. and Lippincott, 
R.L. (2007). Efficiency of Conventional Drinking-Water-Treatment 
Processes in Removal of Pharmaceuticals and Other Organic Compounds. 
Science of the Total Environment. 377(2), 255–272. 
Staniszewska, M., Koniecko, I., Falkowska, L. and Krzymyk, E. (2015). Occurrence 
and Distribution of Bisphenol A and Alkylphenols in the Water of the Gulf 
of Gdansk (Southern Baltic). Marine Pollution Bulletin. 91(1), 372–379.  
Staples, C.A., Dom, P.B., Klecka, G.M., Sandra, T.O. and Harris, L.R. (1998). A 
Review of the Environmental Fate, Effects, and Exposures of Bisphenol A. 
Chemosphere. 36(10), 2149–2173. 
Stavrakakis, C., Colin, R., Hequet, V., Faur, C. and Cloirec, P. Le. (2008). Analysis 
of Endocrine Disrupting Compounds in Wastewater and Drinking Water 
Treatment Plants at the Nanogram Per Litre Level. Environmental 
Technology. 29(3), 279–286. 
Stuart, M., Lapworth, D., Crane, E. and Hart, A. (2012). Review of Risk from 
Potential Emerging Contaminants in UK Groundwater. Science of the Total 
Environment. 416, 1–21.  
Su-Hua, W., Bing-zhi, D. and Yu, H. (2010). Adsorption of Bisphenol A by 
Polysulphone Membrane. Desalination. 253(1), 22–29.  
174 
 
Sui, Q., Huang, J., Liu, Y., Chang, X., Ji, G., Deng, S., Xie, T. and Yu, G. (2011). 
Rapid Removal of Bisphenol A on Highly Ordered Mesoporous Carbon. 
Journal of Environmental Sciences. 23(2), 177–182.  
Sun, M., Su, Y., Mu, C. and Jiang, Z. (2010). Improved Antifouling Property of PES 
Ultrafiltration Membranes using Additive of Silica - PVP Nanocomposite. 
Industrial & Engineering Chemistry Research. 49(2), 790–796. 
Susanto, H. and Ulbricht, M. (2009). Characteristics, Performance and Stability of 
Polyethersulfone Ultrafiltration Membranes Prepared by Phase Separation 
Method using Different Macromolecular Additives. Journal of Membrane 
Science. 327(1), 125–135. 
Sutherland, K. (2009). Membrane filtration: What’s new in membrane filtration? 
Filtration & Separation. 46(5), 32–35.  
Sze, A., Erickson, D., Ren, L. and Li, D. (2003). Zeta-potential Measurement using 
the Smoluchowski Equation and the Slope of the Current–Time 
Relationship in Electroosmotic Flow. Journal of Colloid and Interface 
Science. 261(2), 402–410. 
Tiraferri, A. and Elimelech, M. (2012). Direct Quantification of Negatively Charged 
Functional Groups on Membrane Surfaces. Journal of Membrane Science. 
389, 499–508.  
Tiwari, D., Kamble, J., Chilgunde, S., Patil, P., Maru, G., Kawle, D., Bhartiya, U., 
Joseph, L. and Vanage, G. (2012). Clastogenic and Mutagenic Effects of 
Bisphenol A: an Endocrine Disruptor. Mutation Research/Genetic 
Toxicology and Environmental Mutagenesis. 743(1), 83–90.  
Tsai, W.-T. (2006). Human Health Risk on Environmental Exposure to Bisphenol-A: 
A Review. Journal of Environmental Science and Health Part C. 24(2), 
225–255. 
Turku, I., Sainio, T. and Paatero, E. (2007). Thermodynamics of Tetracycline 
Adsorption on Silica. Environmental Chemistry Letters. 5(4), 225–228. 
Umar, M., Roddick, F., Fan, L. and Aziz, H.A. (2013). Application of Ozone for the 
Removal of Bisphenol A from Water and Wastewater - A Review. 
Chemosphere. 90(8), 2197–207.  
Vandezande, P., Gevers, E.M. and Vankelecom, I.F.J. (2008). Solvent Resistant 
Nanofiltration : Separating on a Molecular Level. Chemical Society 
Reviews. 37(2), 365–405. 
175 
 
Vatanpour, V., Madaeni, S.S., Khataee, A.R., Salehi, E., Zinadini, S. and Monfared, 
H.A. (2012). TiO2 Embedded Mixed Matrix PES Nanocomposite 
Membranes: Influence of Different Sizes and Types of Nanoparticles on 
Antifouling and Performance. Desalination. 292, 19–29.  
Vatsha, B., Ngila, J.C. and Moutloali, R.M. (2014). Preparation of Antifouling 
Polyvinylpyrrolidone (PVP 40K) Modified Polyethersulfone (PES) 
Ultrafiltration (UF) Membrane for Water Purification. Physics and 
Chemistry of the Earth, Parts A/B/C. 67, 125–131.  
Velasco, J.A., Rojas, F. and Lara, V.H. (2004). Adsorption of Benzene, Toluene, and 
p-Xylene on Microporous SiO2. Industrial & Engineering Chemistry 
Research. 43(7), 1779–1787. 
Verliefde, A., Cornelissen, E., Amy, G., Van der Bruggen, B. and van Dijk, H. 
(2007). Priority Organic Micropollutants in Water Sources in Flanders and 
the Netherlands and Assessment of Removal Possibilities with 
Nanofiltration. Environmental Pollution. 146(1), 281–289. 
Verliefde, A.R.D., Cornelissen, E.R., Heijman, S.G.J., Verberk, J.Q.J.C., Amy, G.L., 
Van der Bruggen, B. and van Dijk, J.C. (2008). The Role of Electrostatic 
Interactions on the Rejection of Organic Solutes in Aqueous Solutions with 
Nanofiltration. Journal of Membrane Science. 322(1), 52–66. 
Vulliet, E., Cren-Olive, C. and Grenier-Loustalot, M.-F. (2011). Occurrence of 
Pharmaceuticals and Hormones in Drinking Water Treated From Surface 
Waters. Environmental Chemistry Letters. 9(1), 103–114. 
Wang, D.-M. and Lai, J.-Y. (2013). Recent Advances in Preparation and 
Morphology Control of Polymeric Membranes Formed by Nonsolvent 
Induced Phase Separation. Current Opinion in Chemical Engineering. 2(2), 
229–237.  
Wang, H., Yu, T., Zhao, C. and Du, Q. (2009). Improvement of Hydrophilicity and 
Blood Compatibility on Polyethersulfone Membrane by Adding 
Polyvinylpyrrolidone. Fibers and Polymers. 10(1), 1–5. 
Wang, T., Li, M., Chen, B., Xu, M., Xu, Y., Huang, Y., Lu, J., Chen, Y., Wang, W., 
Li, X., Liu, Y., Bi, Y., Lai, S. and Ning, G. (2012). Urinary Bisphenol A 
(BPA) Concentration Associates with Obesity and Insulin Resistance. 
Journal of Clinical Endocrinology and Metabolism. 97(2), E223–E227. 
176 
 
Wang, W., Gu, B. and Liang, L. (2005). Effect of Surfactants on the Formation, 
Morphology, and Surface Property of Synthesized SiO2 Nanoparticles. 
Journal of Dispersion Science and Technology. 25(2), 593–601. 
Wang, W., Gu, B. and Liang, L. (2007). Effect of Anionic Surfactants on Synthesis 
and Self-Assembly of Silica Colloidal Nanoparticles. Journal of Colloid and 
Interface Science. 313(1), 169–173. 
Watabe, Y., Hosoya, K., Tanaka, N., Kondo, T., Morita, M. and Kubo, T. (2005). 
LC/MS Determination of Bisphenol A in River Water Using a Surface-
Modified Molecularly-Imprinted Polymer as an On-Line Pretreatment 
Device. Analytical and Bioanalytical Chemistry. 381(6), 1193–1198. 
Wetherill, Y.B., Akingbemi, B.T., Kanno, J., McLachlan, J.A., Nadal, A., 
Sonnenschein, C., Watson, C.S., Zoeller, R.T. and Belcher, S.M. (2007). In 
Vitro Molecular Mechanisms of Bisphenol A Action. Reproductive 
Toxicology. 24(2), 178–198. 
Wolkowicz, I.R.H., Herkovits, J. and Coll, C.S.P. (2011). Stage-Dependent Toxicity 
of Bisphenol A on Rhinella arenarum (Anura, Bufonidae) Embryos and 
Larvae. Environmental Toxicology. 29(2), 146–154. 
Wray, H.E., Andrews, R.C. and Berube, P.R. (2014). Surface Shear Stress and 
Retention of Emerging Contaminants during Ultrafiltration for Drinking 
Water Treatment. Separation and Purification Technology. 122, 183–191.  
Wu, C., Huang, X., Lin, J. and Liu, J. (2015). Occurrence and Fate of Selected 
Endocrine-Disrupting Chemicals in Water and Sediment from an Urban 
Lake. Archives of Environmental Contamination and Toxicology. 68(2), 
225–236. 
Wu, F.-C., Tseng, R.-L. and Juang, R.-S. (2009). Initial Behavior of Intraparticle 
Diffusion Model used in the Description of Adsorption Kinetics. Chemical 
Engineering Journal. 153(1), 1–8. 
Xie, M., Nghiem, L.D., Price, W.E. and Elimelech, M. (2012). Comparison of the 
Removal of Hydrophobic Trace Organic Contaminants by Forward Osmosis 
and Reverse Osmosis. Water Research. 46(8), 2683–2692.  
Xu, J., Wang, L. and Zhu, Y. (2012). Decontamination of Bisphenol A from 
Aqueous Solution by Graphene Adsorption. Langmuir. 28(22), 8418−8425. 
 
177 
 
Xu, Z., Wan, L. and Huang, X. (2009). Techniques for Membrane Surface 
Characterization. In Xu, Z., Wan, L. and Huang, X. (Ed.) Surface 
Engineering of Polymer Membranes. (pp. 5–63). Berlin, Germany: 
Springer-Verlag Berlin Heidelberg. 
Xu, Z.-L. and Qusay, F. (2004). Polyethersulfone (PES) Hollow Fiber Ultrafiltration 
Membranes Prepared by PES/Non-Solvent/NMP Solution. Journal of 
Membrane Science. 233(1), 101–111. 
Yan, L., Li, Y., Xiang, C. and Xianda, S. (2006). Effect of Nano-Sized Al2O3-
Particle Addition on PVDF Ultrafiltration Membrane Performance. Journal 
of Membrane Science. 276(1), 162–167. 
Yang, S., Hai, F.I., Nghiem, L.D., Nguyen, L.N., Roddick, F. and Price, W.E. 
(2013). Removal of Bisphenol A and Diclofenac by a Novel Fungal 
Membrane Bioreactor Operated under Non-Sterile Conditions. International 
Biodeterioration & Biodegradation. 85, 483–490.  
Yang, W., Cicek, N. and Ilg, J. (2006). State-of-the-Art of Membrane Bioreactors: 
Worldwide Research and Commercial Applications in North America. 
Journal of Membrane Science. 270(1), 201–211. 
Yang, X. and Al-duri, B. (2005). Kinetic Modeling of Liquid-Phase Adsorption of 
Reactive Dyes on Activated Carbon. Journal of Colloid and Interface 
Science. 287(1), 25–34. 
Yang, Y.X. and Chen, J. (2013). Advanced Treatment of Drinking Water by 
Ultrafiltration Membrane. Advanced Materials Research. 647, 543–547. 
Yu, H., Zhang, X., Zhang, Y., Liu, J. and Zhang, H. (2013). Development of a 
Hydrophilic PES Ultrafiltration Membrane Containing SiO2@N-Halamine 
Nanoparticles with both Organic Antifouling and Antibacterial Properties. 
Desalination. 326, 69–76.  
Yu, L.-Y., Xu, Z.-L., Shen, H.-M. and Yang, H. (2009a). Preparation and 
Characterization of PVDF–SiO2 Composite Hollow Fiber UF Membrane by 
Sol–Gel Method. Journal of Membrane Science. 337(1), 257–265. 
Yu, S., Zuo, X., Bao, R., Xu, X., Wang, J. and Xu, J. (2009b). Effect of SiO2 
Nanoparticle Addition on the Characteristics of a New Organic – Inorganic 
Hybrid Membrane. Polymer. 50(2), 553–559.  
178 
 
Yuan, J., Zhou, T. and Pu, H. (2010). Nano-Sized Silica Hollow Spheres: 
Preparation, Mechanism Analysis and Its Water Retention Property. Journal 
of Physics and Chemistry of Solids. 71(7), 1013–1019.  
Yuksel, S., Kabay, N. and Yuksel, M. (2013). Removal of Bisphenol A (BPA) from 
Water by Various Nanofiltration (NF) and Reverse Osmosis (RO) 
Membranes. Journal of Hazardous Materials. 263, 307–310.  
Yuliwati, E., Ismail, A.F., Lau, W.J., Ng, B.C., Mataram, A. and Kassim, M.A. 
(2012). Effects of Process Conditions in Submerged Ultrafiltration for 
Refinery Wastewater Treatment: Optimization of Operating Process by 
Response Surface Methodology. Desalination. 287, 350–361. 
Zeng, H., Zhang, J., Ye, C. and Lin, J. (2012). Adaptability of Ultrafiltration and Its 
Pretreatment Process in Three Types of Feed Water. Desalination and 
Water Treatment. 16(1-3), 313–319. 
Zhang, W., Xu, Z., Pan, B., Lv, L., Zhang, Q., Zhang, Q., Du, W., Pan, B. and 
Zhang, Q. (2007). Assessment on the Removal of Dimethyl Phthalate from 
Aqueous Phase using a Hydrophilic Hyper-Cross-Linked Polymer Resin 
NDA-702. Journal of Colloid and Interface Science. 311(2), 382–390. 
Zhang, W., Qiao, X. and Chen, J. (2008). Formation of Silver Nanoparticles in SDS 
Inverse Microemulsions. Materials Chemistry and Physics. 109(2), 411–
416. 
Zhang, X., More, T.T., Yan, S., Tyagi, R.D., Rao, Y. and Zhang, T.C. (2012a). 
Nanomaterial-Based Membranes for Gas Separation and Water Treatment. 
In Zhang, T.C., Surampalli, R.Y., Vigneswaran, S., Tyagi, R.D., Ong, S.L. 
and Kao, C.M. (Ed.) Membrane Technology and Environmental 
Applications. (pp. 662–695). Reston, Virginia: American Society of Civil 
Engineers. 
Zhang, Y., Causserand, C., Aimar, P. and Cravedi, J.P. (2006). Removal of 
Bisphenol A by A Nanofiltration Membrane in View of Drinking Water 
Production. Water Research. 40(20), 3793–3799. 
Zhang, Z., Ren, N., Kannan, K., Nan, J., Liu, L., Ma, W., Qi, H. and Li, Y. (2014). 
Occurrence of Endocrine-Disrupting Phenols and Estrogens in Water and 
Sediment of the Songhua River, Northeastern China. Archives of 
Environmental Contamination and Toxicology. 66(3), 361–369. 
179 
 
Zhang, Z.-H., An, Q.-F., Liu, T., Zhou, Y., Qian, J.-W. and Gao, C.-J. (2012b). 
Fabrication and Characterization of Novel SiO2-PAMPS/PSF Hybrid 
Ultrafiltration Membrane with High Water Flux. Desalination. 297, 59–71.  
Zhao, C., Xue, J., Ran, F. and Sun, S. (2013a). Modification of Polyethersulfone 
Membranes – A Review of Methods. Progress in Materials Science. 58(1), 
76–150.  
Zhao, F.-B., Tang, C.-C., Liu, X.-Y., Shi, F.-J., Song, X.-R., Tian, Y. and Zhan-
Shuang, L. (2015). Transportation Characteristics of Bisphenol A on 
Ultrafiltration Membrane with Low Molecule Weight Cut-Off. 
Desalination. 362, 18–25.  
Zhao, Y., Xiao, F., Wang, D., Yan, M. and Bi, Z. (2013b). Disinfection Byproduct 
Precursor Removal by Enhanced Coagulation and Their Distribution in 
Chemical Fractions. Journal of Environmental Sciences. 25(11), 2207–
2213.  
Zhu, L.-J., Zhu, L.-P., Jiang, J.-H., Yi, Z., Zhao, Y.-F., Zhu, B.-K. and Xu, Y.-Y. 
(2014). Hydrophilic and Anti-Fouling Polyethersulfone Ultrafiltration 
Membranes with Poly(2-yydroxyethyl methacrylate) Grafted Silica 
Nanoparticles as Additive. Journal of Membrane Science. 451, 157–168.  
Zou, H., Wu, S. and Shen, J. (2008). Polymer/Silica Nanocomposites: Preparation, 
Characterization, Properties, and Applications. Chemical Reviews. 108(9), 
3893–3957. 
Zouboulis, A., Samaras, P., Ntampou, X. and Petala, M. (2007). Potential Ozone 
Applications for Water/Wastewater Treatment. Separation Science and 
Technology. 42(7), 1433–1446. 
 
 
